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ABSTRACT 
 
The research was made at SCDP Jucu, between 17 of April and 23 of June 2006, as regarding the 
study of the ram semen quality, obtained in extra season and processing by refrigeration. 
For the refrigeration, there were processed ten semen samples obtained from two Laitiere Belge 
rams and one Suffolk ram, for refrigeration there were used three types of protocols, being distinct 
depending on the initial temperature and the rhythm in which the latter was lowered to the preservation 
value. 
The quality parameters of the raw ram semen (mobility, concentration and sperm abnormalities) 
were included in normal limits, essential differences didn’t exist in comparison with those obtained in the 
reproduction season. 
 The interval of keeping the sperm mobility in the period of storage at 4ºC is major influenced by 
the dilution degree and by the ram(individual). 
 
INTRODUCTION 
 
Ram semen preservation using refrigeration is the most used method of semen 
preservation, for insemination of heat ewes. Even though, for the semen obtained in 
season of reproduction as well as that obtained in extra season, the temperature lowering 
engineering to +4ºC still have a negative influence,  that could be taken away by a 
laborious research activity. This concern the extension of the preservation period in the 
order to get a more efficient rams used for the artificial insemination. 
Considering Salamon and Maxwell(2000) data, after 24 hours preservation, the 
fecundity of inseminated ewes was a success of 40-55 percent, after 48h preservation it 
was a success of 30% and after 72 h preservation it was a success of 20.8%, after the first 
insemination. 
We also mention that the respective scientists analyzed the semen obtained in the 
reproduction season.  
We consider very important and economically useful the application of the 
refrigeration method in the case of the ejaculate obtained in extra season, which 
influences the rate of sperm viability. 
 
MATERIAL AND METHOD 
 
The research was made at SCDP Jucu, between 17 of April and 23 of June 2006, 
as regarding the study of the ram semen quality, obtained in extra season and processing 
by refrigeration. 
For the refrigeration, there were processed ten semen samples obtained from two 
Laitiere Belge rams and one Suffolk ram. Before and while ram semen collection, the 
rams were fed by stimulating nourishment for five weeks (17.04 – 21.05.2006) in order to 
obtain ejaculates which should be good for processing. The semen collection, the 
macroscopic and microscopic analyses, as well as the semen refrigeration, took place 
between the first of June and 23 of June 2006. 
The ram semen collection itself was made between the first of June and 6 June, 
with artificial vagina, the rams dashing on an anestrous ewe. The microscopic analyses, 
regarding the aspect, color and semen volume, were followed by the microscopic ones 
regarding mobility, concentration and sperm abnormalities. 
The sperm mobility was analyzed at the optical microscope and represented the 
main criteria to accept an ejaculate for processing. The minimal condition for an ejaculate 
was a mobility of 0.7. The concentration was established using a Burker-Turk counting 
camera and for the abnormalities determinations there were harvested samples from 
every ejaculate,   that have been colored with eosin-nigrosin. 
After the semen collection, the ejaculates accepted for processing were diluted, 
dependent on their concentration of 1:1 to 1:5 ratio, using Tryladil extender. 
For refrigeration there were used three types of protocols, being distinct 
depending on the initial temperature and the rhythm in which the latter was lowered to 
the preservation value. The determination of the initial and final values from the period of 
the temperature diminishing was made in a place used for preservation.  
For the first protocol was needed an initial temperature of 15ºC, which was then 
lowered in 5 hours to 4ºC and maintained continuously at the same value. In the case of 
the second protocol, the temperature of the diluted semen was reduced faster (4 hours) 
from 17ºC to 4ºC. The interval of temperature lowering in the case of the third protocol 
was of 2 hours, temperature being between 8 and 7ºC. The semen which had the 
temperature of 7ºC was afterwards abruptly introduced at 4ºC, this way being 
accomplished the reduction of the period of semen preservation. In the period of lowering 
the temperature and preservation, there was determined the mobility at intervals of one 
hour and, respectively, 24 hours.  
The experimental research was presented on a table form, the date concerning raw 
semen being analyzed statistically by Student test. 
 
RESULTS AND DISCUSSIONS 
 
 The ram semen collection in extra season was made in a more laborious way than 
those made in the reproduction season, the volume of the ejaculate is less being between 
0.3 and 1 ml (Table 1). The quality parameters of the raw ram semen (mobility, 
concentration and sperm abnormalities) were included in normal limits, essential 
differences didn’t exist in comparison with those obtained in the reproduction season. 
We notice that there are differences concerning the quality of ejaculates determined by 
rams and by the day of the semen collection. 
  
The main characteristics of the ejaculates obtained in extra season 
 Table 1. 
Abnormalities  % 
                                                                                         
Breed Sample Volum 
ml. 
Mobility 
% 
Concentration 
109sz./ml. 
No. sp./ 
ejaculate 
109sz./ejaculate Head  Int.p. Tail Total 
1a. 1.0  1.0 1.80 0.9 - - - - 
1b. 0.6 1.0 1.82 1.09 6 7 6 19 
 
Laitiere 
Belge 1 1c. 0.7  0.8 0.54 0.3 4 5 6 15 
2a. 0.4 0.9 3.32 1.32 - - - - 
2b. 0.3 0.9 0.80 0.24 5 4 3 12 
 
Laitiere 
Belge 2 2c. 0.6 0.8 1.08 0.64 6 6 6 18 
3a. 0.6 0.9 1.60 0.96 - - - - Suffolk 
3b. 0.8 0.9 2.94 2.35 6 5 8 19 
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Fig.1.Graphics representation of raw   semen parameters 
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In the period of the temperature lowering, independent by analyzed protocol, we 
notice that the mobility is insignificantly  diminishing, remaining at values that make the 
semen preservation possible. The result is that there could be applied rhythms of 
temperature lowering of 0.5ºC per hour, 2ºC per hour and 2.5ºC per hour for the semen 
preservation by refrigeration. 
 Another aspect is that, under our experimental conditions, the degree of dilution 
and semen volume lessend by lowering temperature, in an interval of 4-5 hours, don’t 
influence the sperm mobility, determined before refrigeration. 
  
 
 
 
 
 
 
The dynamics of the sperm mobility in the period of the lowering temperature 
Table 2. 
Temperature Sample Mobility (%) 
ºC Sample 
 initial final 
Dilution 
degree volume 
ml 
initial 
 
after 
1h 
after 
2h 
after 
3h 
after 
4h 
after 
5h 
Protocol -1 
2a 15ºC 7ºC 1:1 0.8 0.9 0.8 0.8 0.8 0.8 0.8 
3a 13.8ºC 4ºC 1:2 2.8 0.9 0.9 0.8 0.8 0.75 0.7 
Protocol -2 
1b    15ºC 7ºC 1:4 2.4 1.0 0.9 0.9 0.8 0.8 - 
1c    15ºC 4ºC 1:5 3.5 0.8 0.8 0.7 0.7 0.7 - 
3b1 17ºC 5ºC 1:1 0.4 0.9 0.9 0.9 0.9 0.9     - 
3b2 17ºC 5ºC 1:3 2.1 0.9 0.9 0.9 0.9 0.9 - 
Protocol -3 
1a1    8ºC 7ºC 1:2 1.0 1.0 0.9 0.9 - - - 
1a2    8ºC 7ºC 1:3 1.5 1.0 0.9 0.8 - - - 
2b
 
   8ºC 7ºC 1:2 0.6 0.9 0.9 0.9 - -     - 
    2c    8ºC 7ºC 1:3 1.8 0.9 0.8 0.8 - - - 
From the analyses of the dynamics of sperm mobility in the period of preservation 
at the refrigeration temperature, we notice the low influence of the temperature lowering 
rhythm towards the period of the sperm mobility preservation. 
We also notice that the influential agents concerning the preservation of the sperm 
quality are the dilution degree and the ram(individual). 
The dilution degree which were the most productive were of 1:3 and 1:4 ratio, the sperm 
mobility was stored the most in the case of these samples. 
Referring to a dilution of 1:3 ratio, the sperm motility has a value of 0.3 (the 
minimal value necessary to inoculation) on the18th day atr the 3b2 sample. 
If the dilution of the semen is made at a 1:4 ratio (sample 1b), the mobility remains at a 
value of 0.4 on the 17thday. 
 It is impressive that at these two samples there still are mobile sperms after 21, 
respectively 22 days of preservation. 
At the inferior limit there was a dilution of 1:1 ratio, the sperm mobility reaching 
the null value after 8 days of refrigeration, in the case of 2a sample, respectively after 9 
days in the case of sample 3b1, the suitability for insemination being kept only for 5 days, 
respectively 8 days (Table 3). 
The explanation for this situation is given by the high sperm concentration at low 
dilution and by keeping a low metabolic activity at 4ºC. 
In this situation, the existent reserves run down and metabolites concentration increase 
faster if the sperms are more numerous per volume. 
The ram from which the harvesting was made, influences the suitability to 
preservation, even in the case of the ejaculates of the same quality. 
Thus the ram 1 has the semen more suitable for refrigeration in comparison with the ram 
2, although they belong to the same breed. In this respect, we mention the sample 1c, 
which although is inferior by quality to samples 2a and 2c, it has longer period of 
preservation.  
 The same situation is remarked also in the case of the samples from the ram 3. 
 
 
The dynamics of the sperm mobility in the period of the preservation at 4ºC 
Table 4. 
Timp de scadere a temperaturii 
5h 4h 2h 
Probe 
Interval de 
examinare 
zile 
2a 3a 1b 1c 3b1 3b2 1a1 1a2 2b 2c 
dupa 1/2h 0.7 0.7 0.8 0.7 0.9 0.8 0.8 0.9 0.9 0.7 
1 0.7 0.7 0.8 0.7 0.8 0.8 0.8 0.9 0.8 0.6 
2 0.6 0.7 0.8 0.6 0.8 0.8 0.8 0.8 0.75 0.6 
3 0.6 0.7 0.8 0.6 0.8 0.8 0.8 0.8 0.75 0.6 
4 0.5 0.7 0.75 0.6 0.75 0.8 0.8 0.8 0.75 0.35 
5 0.4 0.65 0.75 0.6 0.7 0.8 0.8 0.8 0.75 0.25 
6 0.05 0.6 0.7 0.5 0.7 0.8 0.8 0.8 0.7 0.1 
7 0.03 0.6 0.7 0.5 0.7 0.8 0.8 0.7 0.7 0.03 
8 0.03 0.6 0.7 0.5 0.4 0.8 0.7 0.6 0.5 0.02 
9 0 0.5 0.7 0.4 0.05 0.7 0.7 0.5 0.4 0.01 
10  0.4 0.7 0.3 0 0.7 0.4 0.3 0.3 0 
11  0.4 0.7 0.2  0.7 0.25 0.05 0.1  
12  0.3 0.65 0.2  0.6 0.2 0.04 0  
13  0.3 0.6 0.15  0.6 0.1 0.02   
14  0.1 0.6 0.1  0.5 0.1 0.02   
15  0.02 0.5 0.1  0.5 0.03 0.01   
16  0 0.4 0.05  0.4 0.02 0   
17   0.4 0.05  0.4 0.02    
18   0.2 0  0.3 0    
19   0.2   0.15     
20   0.1   0.1     
21   0.1   0.05     
22   0.1   0     
23   0        
 
CONCLUSIONS 
 
1. The quality of the ejaculates, obtained in extra season of reproduction is high, but 
the values of the volumes of the ejaculates are more reduced. 
2. The lowering temperature for refrigeration in the rhythm of 0.5-2.5ºC, doesn’t 
influence significantly the sperm mobility. 
3. The interval of keeping the sperm mobility in the period of storage at 4ºC is major 
influenced by the dilution degree and by the ram(individual). 
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